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© 06'beAUneHHbIA HJlCTHTYT AAepHWX Hccne.uOBaIlH~ Lly6Ha, 1983. 

/12/
KaK nOKa3aHO B • , aCMMnTOT~Ka ¢oPM$aKTopOB con~TOHOB npH 

nepeAa4a x ~MnY?tra (q/Q c»> 1 IrAe Qc- 2ko /17 - xapaKTepHbll's Vl M-
n ynbc COIl~TOH a • CB~~HHbI~ C pasMepaMIo1 COflJ.1 TOHa Q c- lIR I IIIMe
eT BVIA F( q)-(q / qe)e - QC.3 TO n 0 3BOJl.FleT pacc MaT pVl BaTb COIlVl TOH 

KaK c VlcT eMY KBa3H4acTH4, OAHOPOAHO pacnpeAeneHHblx no BceMY 

o G"beMY *. TO eCTb KaK COCT a BHYIO CHCTeMY C "pblXIlOV. CTPYKTYpOV." . 

B AaHHOv. pa60Te, OCHOBbiBaRCb Ha TOI.lHO pewaeMoi1 MOAeJlH B Kflac 

CVll.leC KOM CIlY4a e , Mbi paCCMOTpHM oco6eHHOCTH peIl~THBJ.1CTCKOI's KHHe 
MaT~KH COflIo1TOHOB; Kd K H B pa60Tax/ 2 .3/ . Mbi 6YAeM paCCMaTpHBaTb 

MOAenb KOMnn eKCHo r o cKan~pHoro non~ C nnOTHOCTblO flarpaH~HaHa 

2 2 2 4. . 
L · la~4> 1 -m 14>1 ·.gI I4>1 +g2J~ J~ . / 1/ 

rAe jll--k-(¢·ap.rI>-4;la~r:/>*)- 3apRAoBblH aeK TOpHbll's TOKIl'-O,l. 1013 
HHsapHaH THOCTH IlarpaH*HaHa III OTHOCHTeJl bHO a6eIleeoH rn06anbHoH 

Ksnlo16poa04HoH rpy nnbl I UQ( 1) -cHMMeTpHR I IHH¢lHHIIITe3HManbHble 

npe 06pa30 ea HHR n OIle'1 HMelOT aHA ScI>- i>' c/l . fxp*- -i >.cp . rAe ),.- no-

CTORHHbl'" napdMeTp npeo5pa30 Ba HHRI onpeAen Re Tc R c oxpaHROJ.tHHcR 

TOK 

J ~.'( aL 4» + k. c .• - 2j (1+g 214>1 2 ). / 2 / 
a( a~ 4» ~ 

/2.3/
PeweHHR COIlHTOHHoro THna lace o603Ha4eH~R KdK B I 

-1 iPllxp. 
4>s( ·~) ·4>o ·ch «~v k~xv ) e /2a/ 

K~ K ~ ."
rAe cPo - ( ) - aMnllHTYAa COIlHToHa, AflR ypaBHeH~R ABVI)I(eHHR 

gl+g:fa 
8LI 84>'.0 06paU4aKlT ABy..epHyKl AHBepr eH~"Kl B HYflb (a~J~ .0). 

KaK H3BeCT HO , BCIleAc TBlo1e <OI 4>10 >_ 0 AIlR TaKoliI MOAenH cpeAHee 
BcH<yyMHoe 3Ha 4eHHe <OIJIl(s)I O> _0 . 4 TO 3KBHSdIleHTHO OTCyTCTBHIO 

c n OH Ta HHoro HapyweHHfl CHMMeTpHH I HIlH RBIleHHR XHrrc a/ . HeBwpo)l(

AeHHOCTb BaKYYMa n 03 BOIlAe T o npeAeIlHTb e AHHcToe HHblliI BaKYYMHwH 

eeKTOp a_10>: n pH Ae HcTBHH Ha a KaIl~6poB04HWM npeo6pa30BaHHeM 

iQU.6 i6 nonY4aeM HcxOAHoe COCTORHlo1e e 10>-1° >. r Ae Q - onepaTOp 
3apRAa, [ H . Q I • O. 

*3THM 3aMe4aHHeM M~ 06A3aHbI A.B. E¢lpeMoBY. 

I 



1. 	~E HOMEHODOrHYE CKO E OnHCAHHE 

npOT HmEHHOrO 06bEKTA I CODHTOHA/ 

C 3AAAHHO~ nnOTHOCTb~ PA CnP EAE DE HHR 


3HaR xapa KTe p pacnpeAene HHR 3apRAa COJ1H TOHa, M~ Mo*eM no
CTPOIo1Tb /lleHoMe HOJlOrIo1 4eCKoe o n lo1caHHe COIlHTOHHOH I laTMoc4>epti I 

B Te pMH Ha x ¢op~aKTopoB /o6~enpHHRToe onHcaHHe CT PYKTYP~ npOTR
*eH~x o6b eKToB /HYKJlOHOB, RAep/ B repMHHax ¢op~aKTopoB COAep
","TCR a / 4,5/ / . 

8b14HCIlHM MaTpH4HblH 3,neMeHT eer>wlo1HHoH ¢lYHK4',IU1 f'1I- (.11' X 21 X 3 ) . 

Bemt4HHa r"(X l 'x 21 'x3 )Onlo1CblsaeT COJl l-1TOHHbH1 TOK Ie Y 4 eTOM Bcex 34>

¢leKTOB B3aHMOAeHCTBHR c eaKYYMOMI, TO e CTb .fll -J
Il

[c;6 s 1. JlnR YAo6 
eTB a Bbl4HCIlH M Ma TpH4 HblH 3ne Me HT 3 Hepr HH 83 aH MOAeHCTBHR TOKa JIl 

c HeKQTOpblM BH pry anbHblM none ",, : 


iqx3-A (x 3) _ a (q) •• /3/~ ~ 

MarpH4HblH 3J1eMeHT HMeeT BHA 

- iqlt3 _ 
< f!wlb_f dx3a (q). . < <I>p (x 2 )IJ (xll<l>p. (x l» . / 4/ 

Jl 	 r Jl 1 

Bbl6epeM Ha 4aJ1bH~e ~ KOHe~H~e COC TORHHR B BHAe nnOCKHX Bo nH 

- ip x 

<l>p _ U (p).. ~ ~. rAe U(p) - CKanRpHaR <l>YHK4"R 3Aec b <l>Pr-<I>?1 

HaTpH ~ HOMY 3neMe HTy /4/ MO*HO con OCTaBHT b COOTseTC TBY~~He AHar
paMM~ /plo1e . 1, 2 / , B ne pB OM cny ~a e / pHe. 1 / H a~anb H~e H KOHe~H~e 

e o e TORHHR ~omKHbI nOA4H HRTbCR ypasHe HHIO ( 0 + m 2) ~ p();)"' 0 Io1 nH 
U(P)(- P~ . + m ).0 /cKanR p HbI~ c.nY4a~/ ; TO eCTb Ha4an bHble H KOHe~
Hble COCTORHHR Haxo,qRTC R Ha MaccoBoH nosepxHocn1 P,} _ m2 . 

BeI1H 4H Ha r~ (x l 'X 21 x 3 ) TpaHc I1R4HOHHO-HHsapHaHTHa 101 , cneAo s a -

TenbHo, 3aB HCHT IlHWb OT pa3HOC TH KOOPAHHaT X l ' %2 ' 1:3 

/ x~ _ (t. 1: ) - ASyxMepHble KOOPAH HaTbi/. C Yl.je TOM 3Toro BBeAeM KOOP

AI-1 HaT bi 

Xl - 1:2 	 (XI+ X2)y Z - X3-	 / 5/ 22 

np~ 3TOM 

r~ ( x I , x2 I x 3) - ·r~ (Z. Y). 	 / 6/ 

CneKTpallbHOe pa31l0*eHHe / 6/ ~MeeT SHA 

r (z. y) =_l_ (l~ (a.{J), . ,(az + {Jy )dad{J /7/
p (2.)4 ~ 

2 

---1...--	 1 
q : q: 


v ~rlX"X. 1 x,I 


~ P. f\ 	 , I t./' " fl 

PHc. l . Ha4anh~e H KOHe4~e PHc.2. U(Pt) • U(Pr) - BHP 

COC TORIDHI U(P 1) , U(p t ) HaxOARTcR TyanbHble COCTORHHR. 


Ha Mac coBoii nonepxHOCTH p2 _ m 2 . 

r,1 

rAe HHTerpHpoBaHlo1e n o n e p eMeHHblM He orpaHH4HBaerCR nOBepXHocrb~ 

Macc. C Y4eTOM /7/ MarpH4 HblH 31leMeH T TOKa nepenHweM B c.neAY~

~eM SHAe : 

< <I> (x 
2
)I J (x) I <I> (xI». <<I> (x 

2
)!f (z.y)I <I> (XI»

Pr Jl P 1 P r Jl P t 

< <I>p /x 2)1 r~ l<I>o,<x I) > /8/ 

B U(Pr )' U (PI)' (e IO r x 2 r ~ (z, y ) . • - 10 IX1dx I dx
2

• 

HC n 01lb3YR c n eK TpallbHOe pa31l0*eHHe /7/ H Bblpa*eHHe / 8/ , MO* HO 
n e pe n HcaTb Ma r pH4HblH 3I1e MeH T 3 He pr HH B3 a HMoAeHc TB HR /4/ B BHAe 

2 
< r I W I I > - (& ) ( dxI dX2 dx aU(P r) ' U(Pt) " 


lor "2 r- ( {J ) - IOt 1 1 t(az + {Jy ) 

x e a.· 8 • e x /9/ 

-Iqzs
xa~(q) . ••da.d,B . 

nOClle HHTe r pHpO&aHHR B /9 / n o n pOC TpaHC TseHHO-DpeMeHHblM nepeMeH 

H~M n0 I1Y4aeM Bbl pa*eHHe 

<f\ WI I>-(2")2U(P r )u(P t) ' ( dad,B . rp(a,{J).S(a - q) x 

/10/ 

x S({J/ 2- p t - a/2).S(-a/ 2 -{J/ 2 + P r )· a~ (q ) . 

3 
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OKOH~arenbHO HM eeM 

< f lwli > = (&,)2, U(Pr)' U(Pj)·8 (P r -PI-q)·r~ (q,p)a~(q) . /1 1/ 

TaKHM o6pa 3 0M, Ma rpH~Hbl~ 3J1eMeHT BepwIIIHHo~ $YHK4HH B n pOCTpaH

c rBe Io1MnYJ1b COB 

2 	 
<f1r~l i >=(2") ·8(Pr - PI- q)· r~(q,p) 	 /12/ 

3aBHCHT IlHW b OT pa 3HOCH1 q:: P r - Pi H CyMMbI p::o P r + P i Ha4a J1 bHblX 
H KOHe~H~X HM n yJ1bCOB CHCTeM~. 3 aMeTHM, 4 TO T04HO Ta KOH ~e BillA 

HMena 6 b1 BepWHHa ecnH 6b1 " HYKJ10H " 6b1n 6eCC nJ.1 HOBO~ CKam~pHoi:1
i4acTIII4ei:1 / CM. /4· / / . Mb/ paCCMa TpHBaeM MO,Q eJ1 b KOMnneKCHo r o CKa 

J1RpHOrO nOJ1R /1 / , n 0 3TOMY CTPYK TYPHa R 3aBHC HMOC Tb B /12/ RS

J1ReTC R 3aBeAoMO o npasAaHHoi:1. 

2. CTPYKTYPA BEPW~HHO~ ~YHKU~~ r~ (q , P) 

113 3aKOHa COXpaHeHI-1R TOKa all J II = 0 c.neAyer YCJ10BHe Ka.nH6po 

B04H0i:1 Io1HsapHaHTHoc TH AnR r ( z, Y): 
~ 

ar p = ~=O q"r,, (q,p) o. 	 / 13/ 
az~ aX3~ 

~3 3PMHTOBOCT III TOKa /2/ J IL= ~ c IleAy eT, 4TO BepWHHa AOIl~Ha Om-,Cb/

saT bCR Aei:1cT BHTeIl bHoi:1 $YHK4He i:1 OT q III P: 

r ~(q, p) = r~' (q, p) - G(q, p'). 	 / 14/ 

C Y4eTOM n opeH4 -III HBapHaHTHOCT H B blpa~eHlo1e /14/ AOIl~HO 3aBHceT b 

OT $YH K4 111111 CKaJ1R p HbiX HHBa pHaHTOB, nOCTpoeHHbiX 1013 Q H P : 

G = G [s (q.p»), / 15/ 

rAe s (q,p ) - $YH K4H R nepeAa4111 HMny.nb c a . npocTpaHcT s eHHo e p acnpe

AeIleHHe 3apRAa c o rnaCHO / 13/, /14/, /15/ onpeAeJ1ReTC R $OPMY.nO~ 

J o(x) = (O " [ s(q, p») . • l s -. dq - dp. / 16/ 

C Y4 e TOM /16/ H / 2 a/ ¢opH$aKTOP 3apRAa onpeAeI1ReT CR KaK 

G[s(q, p» ) = ( J (<I> ) _ e- IS(q,P)-'dx 
O s ' 	 /1 7/ 

EC.nH HaIl Q}!( HTb YCI10BHe 	 HOPMHPOBKItl 0[0) "" Q. TO Bbipa)t(eHHe /17/ MO)t(HO 

4 

3am1caTb B BJ.1Ae 

F[s] = _1_ . O[ s (q, p) l  / 18/
0[0] 

3 _ CTPYKTYPA ~YHKU~~ nEPEAA~~ ~MnYnbCA seq, p) 

¢YHK4H~ s eq, p) HO*HO nocT pOHTb 1013 cneAY~Io1X HHBapHaHTOB seK 

TOpOS q H p : 

s(q,p) - t q2, q.p, p 2, :m ' jW q~ Py) . 	 / 19/ 

nOCKonbKY Pr""P2;Pl = p t; pj = m2 ; p~ _m2/CM . pHc .l/, TO /19/ 
MOlKHO Bblpa3 ~T b " e pe 3 t = (q ) = (P 1- P 2 )2 = 2(m 2_ PI P2): 

q. P - 0 : p2 _ (PI + P 2 )2 = 4m 2 -t : 

/20/ 

1 22m ' jW q~ p y = r(t , P ) 

1 

= (Pe- PI )~'jW(P1 + Pe )v = mlilY Plll P 2Y 

B03BOAR nocneAHee Bb/pa*eHHe B KBaApaT, no.ny~aeH 

2 2 1 0/3 ~ y 1 [( ) 2 4 ] 
f (t , p ) = m2'~Y' Plp 2 Pla P2,Bz;;;e P1 P2 -m 

HnH 

r (t, p 2) - ;10 v't (t - 410 2> .• 

C y~eTOM 3 Toro nonH~H Ha60p HHB a pHaHTOB B / 19/ Mo*eT 6~Tb n peA-' 

CTaBneH B BIo1Ae 

seq, p) _ It, O. 4m 2 - t, 	 _1_ v' t(t - 4m 2) I 

2m 


OTC~Aa A.nR 8(Q, p) cneAyeT B~pa*eH~e 

set, 4m2 ) • .!., p p _.lv' t (t-4m2J. 	 /2 1/ m $llI I II 2y 2m 

5 



I ii
O T MeT ~M , 4 TO aHanOrH4Ha~ 3 aSH CHMQCTb nOnY 4eHa H B pa60Te • 

rAe 6~nH B~4HcneH~ ¢opM~a KTop~ COI1HT QHOB AnA pa3nH4H~X penR TH 
BHC TCKHX ypaBHeHH~ / MoAenb rHH35ypra-flaHAay- XHrrca, ypaBHeHHe 
CHH- rOPAOHB, MOAenb cnHHopH~X B 3aHMOAeHC TBY~HX noneH/. TaKora 
pOAa aBSHCHMOCTb 6~na nonY4eHa H8 OCHQee KoaapHaHTHoH ~opMynH
POBKH HHTe r pa na ~e~HMaHa . 

Pac c MoTpHM HepeI1R1HBIo1 CTC KHH npeAen ¢lYHKLtHVI s(t. 4m 2). nOCKOllb

KY PI~ _ (E \,PI ) , P2~ _ (E 2, P2 ) , E (P) = Vp2 +m2 , nOllY4a eM 

s(PI'P2 ) ~ 
1 
iil (E 1(PI )'P2 - E 2(P2)'PI)' / 22/ f 

" 
n OcneAHee B~pameHVle HMeeT CVlMMeTpH~ OTHOCH TenbHO nepec rBHO BKH 

(1 -:. 2). P2 : -P1)' PacKIlBAblsaA /22/ no CTeneHRM P l' P2 H npHHH 
MaR 80 B HI-1MB H H e. 4TO E(p) _ m + p 212m . l..u ..~eeM 

2 2 
- (P PI P2S(PI, P2) - -p )+ - - 'P-- P

2 1 2m 2 22m2 

~ll~ 

S(PI'P 2) :: (p 2 - PI) - q. 

3r8 3aSVlCVlMOCTb 6~Ila Vlc nOIlb 30eaH a p aHee B pa6oTe ' 2' . 

4. 	OC0 6EHHOCTH ~OPM~AKTOPA F(s) 

H PE30HAHCHbiE C O CTO~HH~ 


KaK ~3BecTHo/8.9/ . o6~e ~ 4epTo~ pe 30HaHCOB ~ BnReTCR. nORBneH~e 
OCTP~X n~KOB B nonHOM ce4eH~H npH p e 3 0 HaHCHOM 3 Ha4e HH~ 3Hepr~~ ~ . 
npo6neMa pe30HaHCOB TeC HO CBR3aHa C aHanHTH 4eCK~MH CBOH CTBaM~ 

aMnnHTYA~ pacceRHHR . B 4a CT HOCTH , non~caM S-MaTpH~~ Hn H, T04 
Hee rOBopR, HynRM $YHK~H H AocTa fp (p) MorY T COOTBeTC TBOBaTb pe 
30HaHC~ HnH C BR3aHH~e COCTORHHR . B HaweM cnY4ae paCCMa T pHBa~TCR 

aHanHTH4 eCKHe oco 5 e HHOCT H $opM$aKTopa conHTOHa la Hanor aMnnHTY 
A~ pacceRH~R I B6n~ aH nonnCOB . 3TO o 5ycno BneHo TeM , 4T O np~ nepe
XOAe 4epe3 non~c a MnnHTYAa npeTepneBa eT pe3KHH CKa40K . ~anee 

HaM 6YAeT YAo6HO pa60 TaT b C KB aApa TaMH aM n nHTYA pacceRHH R, AnR 
Tpex- H ABy xMepHor o cny4a eB TaKHe a enH4HH~ Ha3~Ba~TCR nonH~MH 

nonepe4H~MH c e4eHHRMH: 

2u ~ _1_ f I f (8, ¢) 12 d!l , (d = 3): u ~;" f lf(¢)1 d¢ (d ~ 2) ,4" 

r Ae [(e, ¢ ) - aMnnHT YAa paCceR HI1A I1nl1 qlaKTOp yrnoBoro pacnpeAene

HI1R . AnR oAHoMe pHoro c n y 4 a R, a TaK*e B H30TponHoM cnY4ae Ce4e HI1 e 
5YAeT o npeAe nRTbcR ~3BecTHoH ~OpMyno~: 

u = I r12 . 
6 

B OAHOMepHOM cnY4ae 3Ta aenH4HHa Ha3~Ba eTCA K03$¢~~HeHToM OT
pa*eHHR R Hnl-t K03¢¢ll1l1HeHTOM npOXO>KAeHHR 'T, B aaBHCIo1MOCTH OT 
HanpaaneHIo1R pacceRHIo1R 1 l0 / . TaK, Hanp)1Mep: T _I BI2 

- paCCe.RHHe 

BnepeA (9 c:: 0 ); R ... IA I 2 - pacce RHHe HaaaA (® '"' 1T). np~ OTCY TC TBIo1Io1 
nor noU\eHJ.1R 3 TIo1 K03¢)¢)Hl\HeHT~ CBR3aHbI ycnoBlo1eM 1 ~ R + T. Hc nOnb3YR 
~opMyn~ 117 / , 118 / , 121 / , MO* HO B~4HcnHTb penRTIo1Blo1cTcKH-Io1Hea

pHaHTHbu1 ¢lopM$aKTOP c on""TOHa 12a/ . OH ""MeeT BHA 

2 	 •• (1) [D- I 8 2 (t) IF (I. 4m ) = D (g , ",2 , m2 ) . +g- 
Sb(.5(1)/2k o) 2' 


/23 /D = (3 + g. ",2 + 2gm2 )-I, 8(t) = 2~ vtet - 4l1,2). 

g=	 ge / gl, k 0 c (m 2 _ ",2) I> • 

KaK 101 B pa60Te 12/, BBOt:lHM Aanee 5e3pa3MepHble Ben~4lo1HbI g"" gm2 

Iw2 = w2/rn2 I~ : m2(1_w21..B ecrecTBeHHOM MacwT a5e An.R 6 e3 pa3 

- 2
MepHoi'l $YHKUJ.1101 n epeAa4H ""Mnynbca s(t) : "; t (t - 4m ) / (2mqe)' TO eCTb 
Io1Mnynbc conlo1TOHa qc xapat< Teplo13yeT "CKOPOCTbll BblXOAa ¢lopM¢)aKTopa 
Ha aCHMnT OTl--1 4e c KHi:1 peW;Io1M s(t»> 1. KaK ynoMIo1HanoC b Bblwe I CM. TaK
>Ke 12 1 I , HMeeTCR KoppenRU~.R Me>KA Y pa3MepaMI-1 conHTOHa R Hero 
xapa KTepHblM HMnynbcoM q c: R -l / Qc. B 6e3pa3MepHbix napaMeTpax 

Bblpa>t<eHlo1e 12 31 MOll(eT 6~T b npeAcraaneHO B ~OPMe 

F(I, 4m 2) ~ [1+ i. q 2 . 5 2 (t). "I (g, w 2 )], 	 / 24 / 
sh 8(1) 2 c 

A = 3 + (2 + w 2) g J g :. ~, g ::or gm2 13Aecb Mbi onycH1l11--1 3HaK Tlo1nbt:lbl / . 
g I 

OTnJ.14101TenbHoH oco5eHHocTb~ t:laHHoro penRTIo1BIo1CTCKIo1-Io1HBap lo1 aHTHoro 
Bblpa*eHHR RBnReTCA TO , 4TO B KHHeMaTH4eCKO~ 06naCTIo1 HMnynbcoB 

$oPM¢aKToP 124 1 Io1MeeT oco5eHHocT H, KorAa ~yHKUH.R nepeAa4101 HM
n y nbca npHHH""a eT 3Ha4eHI--1R s(n)(t) = i1TD nplo1 t = [l (n) , t 2 (n), 
rAe 11(0) , 1.(0) - KOPH" KB a ApaTHYHoi'i ~OPMbI t(1 - 4m 2 ) = _.202~(2m)2. 
npH 3TOM 

• (n) (I) = hm . ,; I _ (I _ 1 1(0»)(1 - 12 (0» / "2 n 2 q; (2m) 2 , 

rAe 3Ha4eHHR Ko pHei'l 

t 1.2 (0) = 2m 2!1 :t V 1 _ ( ~ ) 2 I 	 /25/ 

3aSHCRT OT n = 0,1,2 . .. .. N ; qc = 2kol" , 

7 
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Puc.J. flomocHble Oc.06eHHO CTH 
flt,~""') ~pM4taKTopa F(t. 4m2) AJI.R KHHe

I I I I ' 
I I • : I I MaTH4ecKoH o6nacTli t <; (0, 4m2)
I I _ I I I I 
L--r r l- ~ .!. I 

, 'UV' :\J 
B KopHesbfX T04Kax t t t 1, 2(n) , 

I I I I I - _ , 1:I(N)~2m2,o I t',~JI Iu.llt~·) I '~m' .. . .. , ' 
·n. I: I I J ., 

-~n-I ~ ~ --, -°n:-I I -:I 


I I ' • I 

.; I : I 
, 

2 1 1[_1 (2m)N  2m l1q c : '2 Vi -w 2 

- 2 2 2 
- ~ena" yaCTb (w : W 1m ), Bce KOPH" II (n) i 12 (n) An" n ,; N Haxo-

ART CR Ha Aei:;cTBI'1TenbHoi:; OCIo1 t , t ~[ 0.4m ]; nplo1 3TOM Bblpa)t(eH...,e 


$OpM$aKTopa /24/ ~MeeT oco6eHHocTH / CM. plo1c ,3 / : 

2 2 2 2 ~ 
2 ",n [1- (I -II(n))(1-12(n))/(" n 'lo(2m))I 

F'(I,4m ) 1- - / 26 / 
,:0 Sin(""[I-(I-II(O))(1-1 (n))/("2 n2q 2(2m) 2)1I)2

/ 3AeCb AnR npocToTbl Mbi paccMaTPHBa eM cnY4aH .g= 0 C "BblKnl04eH

HblMiI TOKOM: 3TOT yaCTHblH c nyyai1 He or paHI14HSaeT 0611lHOCTH pe3ynb 

Ta Ta/ • KaK BIo1AHO ""3 /25/ , /26/, a TaK)t(e plo1C. 3, Am~ n "" 0 KOPHIo1 

t1.2 (0) = 0,4 m2 RBJlRIOTCR YCTpaHio1MblMIo1 OCODblMio1 T04KaMIo1; cy!U,eCT8yeT 

npeAen /26/ C <i>"KC"pOaaHHoH HOPM"POBKOii 11m F(I) 1 o~ 1 , 
, .... t1,2( } 

C Y4eTOM $Io1KClo1pOBaHH oH HOPM...,pOBKIo1 Ha l<OHL\ax oTpe3Ka [0,400 2) 
nOJlHoe 4""CJlO oco6eHHocreH ~opM~aKTopa /26/ B KopHeBbiX T04Kax 

I : I 1,2(n) , I(N) COC Taa"T p: 2N -1. np" pa3nOli<eH"" /26/ no CTe-

neH"M (~ (I - 11(0))(1 - 12(n)) ""MeeM 

"2n2 q~(2m )2 

10«, 4m 2) = 1nn[1-1I(] -2(-1)D 1 1: [- --] /27/
_l(_I)D~ (2 ' 

2 

Mbi io1cnonb30Banlo1 TOT ~aKT, YTO ( 1 - i-()IA =1 - -}(, a TaK>Ke pa3no


)t(eHlo1e 


sh"in(1- ~ () _ isl.n",,(I- ~(): _i(_ I)D ~(. 

ECJl Io1 M~ HCnOJlb3y eM /27/ B6n...,3101 npOCToro KOpHR II(n) ~ I.(n) ,;, 
I: 2m2 /KOP H..., He BblpO)t(AeHbl/, TO nOJly4HM 

8 

+1 1210 [' (, - I I(n)), 4m ] - 1) ,=(-1)n [An (I _ II (n)) /28/ 

np..., t = t 1(n) $opM$a KTOp /28/ HMeeT nOJlIOC nepBoro n opRAKa , np...,ye M 

BbiyeT B 3TOM nonoce paBeH 

) 

2"2n2 q~(2m)·
resF'[«II(n))] ~ C ~(_I)n +IA _ (-1)n+1

-1 n 
I I(n) - t.(n) 

B6m13~ ABYKpaTHQ BblpO)t(AeHHoro KOpHR t 1,2(N) ".2m2 io1MeeM pa3I10)l(eHlo1e 

no' 2= ~(I'---n=:2m:;,2-,),-2 

"2 N2 q ~(2m )2 


F'[,2(1_ 2m2), 4m2] =2 (_I)N+ I [ _ -l. +_1_1 /29/
2 (2' 

np..., t = 2m2 nony4aeM nOIlIOC BT oporo nopRAKa. Bbl4e T B 3TOH TOYKe 

paaeH resF'[(2 (2m2 )] = C_ I - 0, 
Bce nonoca HaxOARTCR Ha TpaeKTOP~Io1, npio1BeAeHHOH Ha p~c.4: 

(I - '1(0)) (I - '2(n)) 
S ( n)(I) :""V~ z_ /30/

"·n·q~' (2m)2 . 

511,Lm'l IN_ .? ~ s'.. 
IPMC . 4 . s (n) St, 4m 2) - TpaeKTOpH.R , t ;. < 

nOJ1lOCOB ,s (n (11 ,2 (n)), i0N)(I, (N)) n 


- KaC3TenbHWe K TpaeKTopHH, 


11,2 (n): 2m'[1 ± Vi - v~], t(N)~rri'-
t

KB MPaTbl Macc pe30HaHcoB (v ,. ~).o o t!") 2m' t~ 4",'1. 

B JlHHel1HOM n pl-1fiI1H)t(eHHH nonY4...,M Ofib&4Hble TpaeKTopHH PeA)t(e /npRMbie 

C lola KIl0HOM/ : 

- en) (D) (n)

S (I) - 8 (1 1 (0)) + [s (t I (n))] , (I - I I (n)) , 


) 
 rAe yrnoBoH K03¢$H~HeHT KacaTenbHOH K TpaeKTopHH 130/ B TOYKe 


t = t 1(n) 6 YAeT onpe Ae nRTbCR BbJ4e TOM 

I 
~~1) 

n 
=:s _ ".0..1.

(~n)O ~m' = resF' ~(t l~»l 2. 2n.q!(2m)2 ' (Il : 'ten) - li(n), 
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nn~ Tpa eKTOp~~ P eA~e HMeeM 


- <n l I!. 

s (t) = .n [ I - --:;-;;::--::----::: ( t - t, (n»)] . 


2.2n2 q2(2m) " 

c 

B TO'-lKe t "" t eN) = 2m 2 HaKIlOH o npeAe nReT CR Bblpa)l(e Hlo'IeM 

[s <Nl (2m2 W = resF [(2 (2m2)1 = 0, 

~ Tpa eKToplo'lR PeA)I( e B~pO)l(AaeTC~ B npRMYO: 

- N 
s (t) =.N . 

Ta K ~M o6 pa30 M, Mbl non y '-la e M nOIlHbll1 c neKTp pe30HaHCOB. rAe no 

OCI<I t /pHC " 4/ OT n O)l(eHbI KBaApa hI Ma cc pe 30HaHcOB : 

t' .2 (11) = 2m2[1! '; 1 _( ~)21 , 

1 ",2 

n = 1,2 .. ... N = ['2 1 J(w 2= ffi1! ) . 


-2
\ / 1 -loJ 

PaCCMaTpHsaR nOIlHoe Bblpa)l(e Hl-1e AnR $ OpM$aKTopa / 24 / C " BKIl~-
4e HHblM" TOKOM (g f. 0 ) B6n&.1 3 101 nOntOCOB 1-ro nop~AKa, Mbl n ony4a e M 

nepeHOpM&.1pOeaHHoe B ~ paw.eH He / 27/ B BIo'IAe 

2 n "' l AD
1"[« 1 - t,(n)). 4m ) =(-l) c n(1 - ), / 31/

(t - t,(n» 

npl-1 3TOM ~cnonb 30Ban&.1 pa3 n O)l(eH&.1 e 

s 3 = _ iC"")3 ,;(! _ () 3 

no 

(t- t\(o))(t- t.(o» 
<: s 3= _ 1("")3 (1_ ~() . 


.2n2 q2(2m)2 2 

c 

ne peHOPMl-1pOBO~H~ e K03$¢lHU&.1e HT ~ B /3 1/ onpeAen~~TC~ 4 e pe3 c ne 

AylOlJ.lIo1e napaMeTpbl: 

-2m 2 v 2 
n •C 3,L 2 _ l ' An •n n . 
V 2V' - n 

10 

rAe 

2
2 11 n - 12 - m 2 


Vn "" ~ (0 ~ v n < 1); "n = g(TA)V n • 

3~~ -I 

2 2 
g = g2 / g 1 ; A = 3 + (2 + '" ) g ; g = gm • 

BeIlH4l-1HbI JL~, K , C Bap bl-1pyKHCR B n peAenax 0 '£JL; < I10~ 1 ~ K > KO Jn 
-1_< C < C O' rAe n 

2 2 _ 1 
vn ~On 22 c O =3J.1.0 - 1~On '0 n /32/2 _ 12(2+ ",2) 3~ On 

TaK KaK npH -; "" 0 /MOAenb ..L. 4/ cneAyeT ,,2 == 1" K = 1 " c _ _ 1 a npl-1
f) _ _ 'f' 2 2 "'0 I I n I 

AOC TaT04HO 60n bWHx g(g .... (0) Jlo .... Jlon ; K .... KO ; -~ Co •Cn 
Pac.Kl1aA~BaR /24/ 96nH3 1-1 n OIloca 2 - ro nopRAKa npJ.1 t :.0 2m~aHano-

rH4HO HaXOAHM nepeHOpMl-1pOBaHHoe Bblpa)l(eHl-1e /29/ B BI-1Ae . 

N+ t ( I AN) ,
F[( 2(2m2)1 = (-I) . c - (t- 2m 2)2 / 33/ 

rAe n e peHOpMJ.1pOBOl.4Hble KOHC TaHTbI C, AN Bblpa)l(alOTCR 4 e pe 3 napa

2 1 2 
MeTpbI C= 3Jl2 _ 1 ; AN :z:tI 2(2m2)2/( ; K = Jl - ; /1 2 = g(~), npl-14eM na

3,,2 _ 1 2A 

paMeTp A> 1 (A ,., 3 + (2 .. w 2) g, g= gm 2). BeJ1H4V1HbI J.I. 2 , K. C HaxOARTCR 

TaK)f( e B npeAenax 1 ::: K> /( 0; 0 ,::: p.2 < p.ij ; -ls c< Co ,rAe 

~ b - 1 
~ g_1/2 (2 + '" 2 ) ; c 0 ~ 3~(f- 1 . 

K O - ~~_ l 

B OTIllo14He OT B~pa*eH~R /31/, nepeHOpMl-1pOB04H~e KOHCTaHTbI C,AN 

va 

&.13 / 33/ Y)I(e He 3aB~CRT OT nOKa3aTenR ( ),4TO cy~ecTBeHHO 


~ 
AOIl~HO CKa3~BaTbCR Ha nOBeAeHH~ ce4eH~R B nOJ1~cax l- r o ~ 2- ro 

n opRAKOB . CMeCT~B non~ca C Ael:1cTBHTenbHOH OC ~ t Ha f"" rn / 2, rN/ 2 • 
TO eCTb 1 = t\(o) + tr/2 , (t _2m2) 2 ~ (t _ 2m2)2+ trN'/2, M" MOH<eM B8eCT~ 
"Io'1CKy c CTseHHoe ofipeaaH J.1 e ll no J.1MnyIlbCY 1 8,9 / " 

S"paH<eHHfl Anfl ~opM~aKTop08 /31/, /33/ 8 non~cax 1-ro H 2- ro 
n opRAKOB MO)!(HO 3anHcaTb B 6 0 11ee 06ute H ¢lopMe: 

0+1 i6(t)
F (n) c (- I) . c ( 1 + R(t) . e ) , /34/ 

rAe n t2.... ,N.c 

11 



B npOCTblX n OTIIOCa x D .. 1.2•...•N- l K03¢>¢lHLl.HeHTbl Sbl p a)KeHHR /3 ~ / 
Aa~TCR cneAYO~~M~ ~OpMynaM~ : 

An 	 r n12 
R(t) ~ s inB(t) = ---'--:c--

[( t - t l (n» 2 + (In /2/) I>' [( t - t 1(n»2 + (10/2)2 ) 1> 

r n/2 
.() · - I~)~~~~ tg8 (t) ~ 	 ~_~t~~t~~COSo t = ~ 

t - t l (n) [(t - t1(n» 2+ (In /2)2)1> 

2m2 2 2 	 2 
vn Il n - 1 2 - m 2

An 	= K : K ~ "'n=g(- ) lI n ; 
2 3~2 _ 1 2A.j 1- v nn 

n 
c 	 cn ... 31l~ -1; Vn n = 1.2•.. .• N - 1 • 

N 

2 	 2. npH4eM 1 ~ If. > If. 0; 	 - l <C < C , rAe I( 0 ' 2O~"'n<""On ' n "'On f Co 
AaoTcR S~pa)KeHHeM /32/. 

,lln .R nonoca 2-ro nOp.RAKa npH n"" N K034><P&-1Lt~eHT~ eblpa)l(eH~.R / 34/ 
MoryT 6b1Tb npeACTa eneH~ s cneAy~eM B~Ae : 

r (t- 2m2)AN 

R(t) = - (t _ 2m2)2+ (IN / 2) 2 sinB(t) ~ (t _ N2m 2) 2 + (IN / 2 ) 2 

(t- 2m2)2 _ (rN/2) 2 
COBB(t) _ 	 rN(t-2m 2)

tgB(t) 
(t- 2m2)2 + (r /2) 2 ( t - 2m2)2 - (IN/ 2 )2N

J./2 _ 1 _ m2 
AN E 2(2m2 )2 K ' K = "2 Eg (__ ) 


3~ 2 _ 1 2A 


C ~	 3"2_1. 

CornaC HO onpeAene H H~M npaS&-1naM / 8 . 9/ sem14~Hy 6(t) MO IK HO ~HTep
npeT ~poa aTb KaK ~a3Y paC Ce.RHHR B nonocax 1-ro H 2- ro no pRA KOB. 

AHan&-1 3 ~a3 pacceRHHR npH nepexOAe 4e pe 3 non~ca H no s eAeHHe 
c e4e HHA pacceRHHR B 3 TH X oco6~x T04 Kax 6 YAeT npoBeAeH B cneAY~
~e~ pa6o Te . 

3AK/lI04 EH~E 

nOABOAR HTorH AaHHo~ pa6oT~, OTMeT~M, 4TO y4eT penRTHBHc T CKO~ 

3aSHCHMOCTH ~opM~aKTopa OT nepeAa4H HMnynbca, Bbl4HcneHHoro c HC
non b30BaHHeM conHTOHHblX peweHHH , np~BOA&-1T K nORBneH&-10 B K~HeMaT~ 

4eCKoH 06naC TH t~(O.4~oco6eHHOCTeH, KOTopble MO)KHO HHTepnpeTH 
poeaTb KaK 06pa30BaHHe pe30HaHCOB c cOOTBeTcTBy~HMH KBaApa TaMH 
Macc: 

12 

2 2 n 
t 1 2 (n) = 2m (I ± .j 1 - v ), v . 	 n n N' 

2 
- 2 wn = 1.2.3..... N = [ 1 / 2.j1 - ;;;2): w ~ --.

2m

B 3aKn04eH ~e aBTopbl 6narOAap.RT r .H.raBp&-1neH KO, A.B .E~peMoaa, 

A. B.PaAOWKHHa, K.POAPHreca, a . HHXanaKe 3a none 3Hble 06cY*AeH~A 
~ AHCKyCCH~ no pe3yn bTaTaM AaHHOH pa60TbI. 
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rpHWHH B.E .• ~eA~HHH B.K. 
Oco6eHHOCTH pacce~HH~ Ha conHToHax 
B MOAenH C B3aHMOAeHCTBHeM TOK-TOK. 

P17-83-33 

~OPM¢aKTOp COnHTOHa B KHHeMaTH4eCKOH o6naCTH HMnynbCOB t I;; (0,4 m2) 

8 paMKaX nony¢eHOMeHonorH4eCKOrO nOAXOAa HCCneAOBaHa CTPYKTypa Bep- -
WHHHOH <I>YHK~HH An~ 11COnHTOHHoro TOKa 11

, B~4HCneH ¢OPM¢aKTOp conHTOHa An~ 
MOAenH C 0 Q (1)-CHMMeTpHeH. nony4eHa 3aBHCHMOCTb MOAenH OT pen~THBHCTCKHX 
HHBapHaHTOB, KOTOpa~ npHBOAHT K cy~eCTBOBaHH~ non~COB 8 KHHeMaTH4eCKOH 
o6naCTH HMnynbCOB q2 t;;(0,4 m2), HaHAeHa CB~3b MemAy non~CaMH H pe30HaHCH~MH 
COCTO~HH~MH, KamAbiH OTAenbH~H nHK C y4eTOM <I>OHOBOro ¢a30Boro CABHra npeA
CTaan~e: co6oH pe3oHaHc THna 6peHTa-BHrHepa. 

Pa6oTa a~nonHeHa a fla6opaTopHH TeopeTH4ecKOH <I>H3HKH OH~H. 

Coo6~eH~e 06~eAHHeHHOro HHCT~TyTa AAePHWX HCcneAOBa HHH, ny6Ha 1983 

Grishin V.E., Fedyanin V.K. P17-83-33 
Some Specific Properties of Scattering on Solitons 
in the ~odel of Current-Current Interaction. _ 
So I I ton Form Factor in the Kinematic Region of t t;; (0,4 m2 ]Momenta 

In the framework of semiphenomenological approach the structure of 
vertex function for "soliton current" is investigated, soliton form factor 
Is calculated for a model with UQ(l)-symmetry. It is shown that the 
obtained dependence on the model relativistic invariants leads to the 
existence of poles in the k-11nematic region of q2t;(0,4m2)momenta. The 
connection is found between poles and resonance states. Each separate peak 
taking into account a background phase shift is a resonance of Breit
Wigner type. 

The investigation has been performed at the Laboratory of 
Theoretical Physics, JINR. 

Communic~tion of the Joint Institute for Nuclear Research. Dubna 1983 
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